Chemical castration induced by adjuvant cyclophosphamide, methotrexate, and fluorouracil chemotherapy causes rapid bone loss that is reduced by clodronate: a randomized study in premenopausal breast cancer patients.
In the majority of premenopausal breast cancer patients, an adjuvant chemotherapy-induced early menopause occurs, which is known to be a strong predictor of osteoporosis. We present data on the effect of adjuvant cyclophosphamide, methotrexate, and fluorouracil (CMF) therapy on bone mineral density (BMD) and the efficacy of clodronate on the prevention of bone loss in 148 premenopausal breast cancer patients without skeletal metastases. Patients were randomized to receive oral clodronate 1,600 mg/d or to a control group. In addition, patients were treated with six cycles of CMF therapy. BMD of the lumbar spine and femoral neck was measured by dual-energy x-ray absorptiometry (DEXA) before therapy and at 1 and 2 years. Changes in the BMD of lumbar spine and femoral neck were -5.9% and -2.0% without clodronate and -2.2% and +0.9% with clodronate at 2 years (P = .0005 and .017, respectively). Patients who developed amenorrhea after chemotherapy had a rapid bone loss, which was significantly reduced by clodronate. In controls, bone loss was 9.5% in the lumbar spine and 4.6% in the femoral neck, while in the clodronate group, bone loss was 5.9% and 0.4%, respectively, at 2 years. Patients with preserved menstruation had only marginal changes in BMD. Chemotherapy-induced ovarian failure causes rapid bone loss in premenopausal breast cancer patients. Women older than 40 years are at particularly high risk. Clodronate significantly reduces this bone loss.